Abstract. 2014 The superconducting transition temperature of high dose H implanted Al samples has been found by Lamoise et al., to be higher than that of pure Al. Since experimental observations indicate the possibility of H ordering, we have studied the changes in the electronic structure and the electron-phonon interaction of pure Al upon formation of A1H and A1H2. For this purpose, the McMillan parameter ~ was determined from our augmented plane wave band structure results, using the Gaspari-Gyorffy model. The metal s-p bands are rather strongly affected by the metal hydrogen interaction. For both the mono-and the dihydride, a metal-hydrogen bonding band is found at the low energy side; in addition, a hydrogen-hydrogen antibonding band appears in the dihydride, below the Fermi energy EF. Both [3] , it could be speculated that the high value of T, in the Pd-H and Al-H systems has a common origin. In the case of the Pd-H system, it is now established from theoretical models [4] [5] [6] and experimental observation [7] [8] [9] that the electron-optical phonon coupling is responsible for the high value of Tc. Alternative explanations for the rise in Tc in H-implanted Al should also be considered since Lamoise et al. [1, 10] have also observed an increase in the Tc of Al by [2] , that ordered compounds are formed, we have studied the modifications in the electronic structure brought about by the presence of high concentration of hydrogen in an Al f.c.c. lattice. We have then evaluated how these differences in the electronic structure affect the electronic contribution to the electron-phonon interaction.
The lattice location of hydrogen implanted in f.c.c. metals has been investigated [12, 13] The existence of low-lying metal-hydrogen bonding states in rocksalt structure transition metal hydride PdH was first emphasized by Switendick [20] and also in subsequent work [18, 21] ; the photoelectron spectroscopy data of Eastman et al. [22] for PdH and more recent data on other transition [23] and rare earth [24] metal hydrides consistently show the formation of such H-derived states. The present calculation Fig. 6 ). The position of the two low-lying bands and their width which is given by the energy difference between the bonding rI and antibonding T 2 states, depend sensitively upon the metal-hydrogen and the hydrogen-hydrogen distances.
As already mentioned for AIH the total DOS of AIH2 plotted in figure 7 shows strong deviations from the parabolic shape of the pure metal DOS. Several structures are observed : the large value of the DOS around E = 0.0 Ry corresponds to flat bands around Li and X' 4 and also L' 2 as we can see in figure 6 ; another peak structure around E = 0. 12 figure 9 , in the energy range spanned by band 2. Since before starting the calculation, we did not possess any experimental information on the lattice parameter of Al hydrides, one could surmise that, with a smaller lattice expansion of the Al lattice, the r2 point could lie above EF and in that case, band 2 could give a larger H-s contribution at EF. This remark should be kept in mind for the discussion of the value of the electron-phonon interaction in Al hydrides which is given in the next section.
3. Electron-phonon interaction. -The electronphonon coupling constant can be expressed in the following way [16] [26] . Nevertheless, the decrease in '1AI from the pure metals [26] 
